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(54) PRODUCTION OF NUCLEOSiDE-5'-PHOSPHORIC ACID ESTER 

(57)Abstract: 

PURPOSE: To provide a method for stably and efficiently producing a nucleoside-5'-phosphoric acid 
ester without accompanying production of isomer by-product by using a microorganism. 
CONSTITUTION: A microorganism belonging to the genus Enterobacter, Escherichia, Morganella, 
Klebsiella, Serratia, Chromobacterium or Cedecea and having ability producing a nucleoside- 
5'phosphoric acid ester from a nucleoside and a phosphoric acid donor selected from a group 
consisting of a polyphosphoric acid (salt), a phenylphosphoric acid (salt) and a carbamylphosphoric 
acid (salt) is reacted with the nucleoside and the phosphoric acid donor selected from a group 
consisting of the polyphosphoric acid (salt) and the phenyl phosphoric acid (salt) and the 
carbamylphosphoric acid (salt) at pH4.0-6.5 and the produced nucleoside-5'-phosphoric acid ester is 
collected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 

[Claim 1]Enterobacter, Escherichia, Morganella, Klebsiella, Belong to Serratia, Chromobacterium, or a 
SEDESHIA group, and A nucleoside and polyphosphoric acid (salt), A microorganism which has the 
capability to generate nucleoside 5-phosphoric ester from a phosphate donor chosen from a group 
which consists of phenyl phosphoric acid (salt) and carbamyl phosphate (salt), Under conditions of pH 
4.0-6.5, a nucleoside and polyphosphoric acid (salt), A manufacturing method of nucleoside 5~ 
phosphoric ester making it act on a phosphate donor chosen from a group which consists of phenyl 
phosphoric acid (salt) and carbamyl phosphate (salt), making nucleoside 5 -phosphoric ester generate, 
and extracting this, 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

"f.This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of nucleoside 5'- 
phosphoric ester. Nucleoside 5'-phosphoric ester is useful as a seasoning, medicines, and those raw 
materials. 
[0002] 

[Description of the Prior Art]As a biochemical manufacturing method of nucleoside 5-phosphoric 
ester, How to phosphorylate a nucleoside, using a p nitrophenyl phosphate as a phosphate donor 
(JP.39-29858.B), The method (JP,42-1 1 86, B) of using inorganic phosphoric acid, the method (JP.56- 
82098,A) of using acetyl phosphate, and the method (JP,63~230094 l A) of using adenosine 
triphosphate (ATP) are known. This invention persons are developing the method of using 
polyphosphoric acid (JP,53~56390,A). 
[0003] 

[Problem(s) to be Solved by the Invention]However, it was expensive [ which is used if it is in these 
methods ] t or unstable, and it was disadvantageous in order to produce stable nucleoside 5'- 
phosphoric ester. It became clear that the byproduction not only of nucleoside S'-phosphoric ester 
but the 2 '-3'~-nucleotide isomer was carried out also for the method of using the polyphosphoric acid 
which this invention persons have developed, as an output as a result of a subsequent detailed 
examination, and it became clear for it to be difficult for presenting practical use, 
[0004] 

[Means for Solving the Problem]Then, a result of having added various examination in order that this 
invention person might produce stable nucleoside 5'-phosphoric ester, By making a microorganism 
specific under weak acidic conditions (pH 4.0-6.5) act on a phosphate donor chosen from a group 
which consists of a nucleoside and polyphosphoric acid (salt), phenyl phosphoric acid (salt), and 
carbamyl phosphate (salt), Without being accompanied by a byproduction of 2 1 - and 3-nucleotide, 
what can produce nucleoside 5 ? ™phosphoric ester is discovered efficiently, and it came to complete 
this invention. 

[0005]This invention Namely, Enterobacter, Escherichia, Morganella, It belongs to Klebsiella, Serratia, 
Chromobacterium, or a SEDESHIA group, A microorganism which has the capability to generate 
nucleoside 5'-phosphoric ester from a phosphate donor chosen from a group which consists of a 
nucleoside and polyphosphoric acid (salt), phenyl phosphoric acid (salt), and carbamyl phosphate 
(salt), Under conditions of pH 4.0-6.5, a nucleoside and polyphosphoric acid (salt), Make it act on a 
phosphate donor chosen from a group which consists of phenyl phosphoric acid (salt) and carbamyl 
phosphate (salt), nucleoside 5'-phosphoric ester is made to generate, and a manufacturing method of 
nucleoside S'-phosphoric ester extracting this is provided. 
[0006] 

[Function]In this invention, the microorganism used Enterobacter, Escherichia, It belongs to 
Morganella, Klebsiella, Serratia, Chromobacterium, or a SEDESHIA group, It is a microorganism which 
has the capability to generate nucleoside S'-phosphoric ester from the phosphate donor chosen from 
the group which consists of a nucleoside and polyphosphoric acid (salt), phenyl phosphoric acid (salt), 
and carbamyl phosphate (salt). 
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For example, the following microorganisms are used. 
[0007] 

Escherichia blattae JCM 1650Serratia ficaria ATCC 33105Klebsiella planticola IFO 14939 (ATCC 
33531 Klebsiella pneumoniae IFO 3318 (ATCC 8724) Klebsiella terrigena IFO 14941 (ATCC 33257) 
Morganella morganii IFO 31 68Enterobacter aerogenes IFO 12010Enterobacter aerogenes IFO 13534 
(ATCC 13048) Chromobacterium fluviatile IAM 13652Chromobacterium violaceum IFO 12614Cedecea 
lapagei JCM 1684Cedecea davisiae JCM 1685 Cedecea neteri JCM 5909 [0008]The above-mentioned 
microorganism is cultivated in the usual nutrient medium containing a carbon source, a nitrogen 
source, inorganic ion, etc. As a carbon source, alcohols, such as organic acid, such as citrate, boletic 
acid, gluconic acid, etc. besides sugars, such as glucose, fructose, sucrose, and malt sugar, ethanol, 
and glycerin, are used. As a nitrogen source, ammonium salt, such as ammonium chloride, ammonium 
sulfate, and ammonium nitrate, an ammonia solution, and ammonia gas are preferred. As inorganic ion, 
ferrous ion, magnesium ion, manganese ion, a phosphate anion, and potassium ion are added if needed, 
for example. Sources of organotrophic, such as yeast extracts containing these, such as amino acid 
and a vitamin, peptone, a meat extract, corn steep liquor, and soybean protein hydrolyzate, are added 
if needed. 

[0009]Culture of the above-mentioned microorganism is performed by a conventional method. For 
example, what is necessary is to set pH of a culture medium to 5-8, and just to cultivate aerobically 
at 20-40 ** after inoculating a microorganism for 5 to 72 hours. 

[0010]As a method of making the above-mentioned microorganism acting on the phosphate donor 
chosen from the group which consists of a nucleoside and polyphosphoric acid (salt), phenyl 
phosphoric acid (salt), and carbamyl phosphate (salt), and obtaining nucleoside 5'-phosphoric ester, 
The microbial cell separated from the culture medium obtained in this way and culture medium, its 
dried cell, What is necessary is just to contact the phosphate donor chosen from the group which 
consists of a nucleoside, polyphosphoric acid (salt) and phenyl phosphoric acid (salt), and carbamyl 
phosphate (salt) in an aquosity medium in biomass treatment, objects, such as biomass debris or its 
autolysate. Under the present circumstances, it is required to adjust pH of a reaction to the 
acescence of the range of 4.0-6.5. 

[0011]As polyphosphoric acid (salt) used as a phosphate donor, Pyrophosphoric acid, Tripoli 
phosphoric acid, Tori metaphosphoric acid, tetrametaphosphoric acid, hexametaphosphoric acid, Or 
those mixtures or those sodium salt, potassium salt, or those salt mixtures as phenyl phosphoric acid 
(salt), Phenyl phosphoric acid disodium, phenyl phosphoric acid JIKARIUMU, O.O-diphenylphosphoric 
anhydrides, or those mixtures as carbamyl phosphate (salt), It is usable in carbamyl phosphate 
disodium, carbamyl phosphate JIKARIUMU, carbamyl phosphate dianmonium, carbamyl phosphate 
dilithium, or those mixtures. The operating concentration of a phosphate donor is determined by the 
concentration of the nucleoside which is a phosphate acceptor. Usually, 1-5-times the amount 
addition of a nucleoside is desirable. 

[0012]As a nucleoside to be used, a uridine, cytosine, etc. are mentioned as pyrimidine nucleosides, 
such as a pudding riboside, inosine, guanosine, adenosine, and xanthosine, as purine nucleosides. 
Corresponding to the nucleoside to be used, 5'-pudding ribotide, 5 r -inosinic acid, 5-guanylic acid, 5- 
adenylic acid, 5'~xanthylic acid, 5 T -uridylic acid, 5-cytidyIic acid, etc. generate. 
[0013]As concentration of the nucleoside added to reaction mixture, although 0,1-1 Og / dL is 
desirable, when using a poorly soluble nucleoside for water, it is good to add dissolution auxiliary 
agents, such as boric acid or dimethylsulfo~oxide. 

[0014]the reaction of the temperature of 20-60 ** is usually 30-40 ** desirably — pH 4.0-6.5 — the 
acescence side of pH 4.5-6.0 gives a good result desirably. Conventionally, pH in the production 
method of the nucleoside 5-phosphoric ester reported is a different range, and this suitable pH range 
has the feature of this invention also in this point 

[00 15] Any method of still standing or stirring can be adopted as a reaction. Although reaction time 
changes with conditions, such as the activity of the microorganism to be used, and concentration of a 
substrate, its 1 to 100 hours are desirable. 

[0016]The way separation of the nucleoside 5'~phosphoric ester generated in reaction mixture uses 
usual ion-exchange resin, and the separation method performed to usual [ other ] are used. 



JP.07-231793.A [DETAILED DESCRIPTION] 



3/5 



[0017] 

[Example]Hereafter, the example of this invention is described in detail. In this example, the 
nucleoside of a raw material and the generated nucleoside S'-phosphoric ester, By high-speed fluid 
column chromatography (HPLC, High Performance Liquid Chromatography), it analyzed under the 
following apparatus and a condition. 

Column: KOSUMOJIRU 5C 18 -AR (4.6x150 mm) [Nacalai Tesque, Inc. products] 

moving-bed: — 5 mM Potassium phosphate: (pH 2.8) Methanol = 95:5 rate~of~flow: — a part for 1.0 
mL/ — temperature: — room temperature detection: — UV 245nm [0018](Example 1) The nutrient 
medium (pH 7.0) containing peptone 1 g/dL, yeast extract 0,5 g/dL, and salt 1 g/dL was put into the 
500™ml Sakaguchi flask 50 mL, and it heat-sterilized at 120 ** for 20 minutes. The microorganism 
shown in Table 1 which carried out slant culture to this was inoculated, and it cultivated at 30 ** for 
16 hours. From the culture medium obtained in this way, by centrifugal separation, biomasses were 
collected, the biomass was suspended to acetic acid buffer liquid (pH 5.0), and biomass suspension 
was prepared. 

[001 9]It was made to react at 30 ** for 5 hours, adjusting and maintaining [ dissolve inosine 2 g/dL, 
pyrophosphoric acid 10 g/dL, and MgS0 4 2mM in acetic acid buffer liquid, add so that it may become 

5 g/dL with biomass wet weight about the above-mentioned biomass suspension at this, and ] pH to 
5.0. The generated amount of 5-inosinic acid was shown in Table 1. Most byproductions of 2Hnosinic 
acid and 3'-inosinic acid were not accepted about which strain, either. 
[0020] 
[Table 1] 



it ^ 


JjrmHif&m mg/dl 


Escherichia bl.al.tae J CM 1650 


304 


Serratia ficaria ATCC 33105 


153 


Klebsiella planticola 1F0 14939 


412 


Klebsiella pneumoniae I1 ; U 3318 


361 


Klebsiella Lerrigena IFO J 4941 


167 


Morgan el 1 a mo r g an 1 i I F0 3168 


190 


Enterobacter aerogenes IFO 12010 


211 


Enterobacter aerogenes IFO 13534 


219 


Chromobacterium fiuvitile IAM 13G52 


150 


Gedeccja lap age i J CM 1684 


1G5 



[0021](Example 2) It replaced with the inosine in reaction mixture using the strain prepared in 
Example 1, and reacted similarly using guanosine, Generated 5-guanyl acidity was shown in Table 2. 
[0022] 
[Table 2] 



11 «N 




Escherichia blattae JCM 1650 


203 


Serratia ficaria ATCC 33105 


120 


Klebsiella pneumoniae IFO 3318 


222 


Morgans J la morgan ii IFO 3108 


176 


Enterobacter aerogenes IFO 12010 


109 


Chromobacterium fiuvitile IAM 1 3 6 f> 2 


110 


Cedecea lapagei JCM 1684 


9D 



[0023](Example 3) It replaced with the pyrophosphoric acid in reaction mixture using the strain 
suspension prepared in Example 1, and was made to react to inosine using Tripoli phosphoric acid 
(reagent) or the "polygon P" [a trade name, polyphosphoric acid, and Chiyoda Chemicals products]. 
The generated amount of 5'~inosinic acid was shown in Table 3. 
[0024] 
[Table 3] 
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m 



4>rM£.1&& mg/dl 




Escherichia blattae JCM 1650 
Serratia ficaria ATCC 33105 
Klebsiella pneumoniae I FO 3318 
^organella morganii IFO 3168 
Enterobacter aerogenes IFO 12010 
Chromobacterium flnvitile IAM 13652 
Cedecea lapagei JCM 1684 



[0025](ExarnpIe 4) The reaction mixture which contains inosine 1 g/dL, specific pyrophosphate 5 
g/dL, and magnesium sulfate 2mM in the buffer liquid of pH 3~8 was prepared using the biomass 
suspension prepared in Example 1, and it reacted at 30 ** among this reaction mixture for 1 hour. As 
shown in drawing 1, Escherichia blattae used for the reaction. JCM 1650 and Serratia ficaria. ATCG 
33io5 and Klebsiella, pneumoniae IFO 3318, Morganella morganii IFO 3168, Enterobacter aerogenes IFO 
12010, and Chromobacterium fluviatile. any of each strain of IAM 13652 and Cedecea lapagei JCM 
1 684 — although — in pH 5.0 to 5.5 range, 5'Hnosinic acid was generated most efficiently. 
[0026](Example 5) The reaction mixture which contains 1g of inosine / dL, specific pyrophosphate 5 
g/dL, and magnesium sulfate 2mM in the acetic acid buffer liquid of pH 5.0 was prepared using the 
biomass suspension prepared in Example 1, and it reacted in 15-60 ** among this reaction mixture. 
As shown in dialing 2, Escherichia blattae used for the reaction. JCM 1650, Klebsiella pneumoniae 
IFO 3318, Morganella morganii IFO 3168, and Enterobacter aerogenesIFO 12010, any of each strain of 
Chromobacterium fluviatile IAM 13652 and Cedecea lapagei JCM 1684 — although — in the range 
which is 30-40 **. Serratia ficaria ATCC 33105 is 5' most efficiently in near 55 ** of **. - inosinic 
acid was generated. 

[0027](Example 6) It replaced with the inosine in reaction mixture using the strain prepared in 
Example 1, and reacted similarly considering the uridine or the cytidine as a phosphate donor using 
phenyl phosphoric acid disodium. Generated 5-uridine acidity or the amount of 5'~cytidylic acid was 
shown in Table 4. 
[0028] 
[Table 4] 





mm 


mm 




mg/dl 


mg/dl 


Escherichia blattae JCM 1650 


43Q 


240 


Serratia ficaria ATCC 38105 


215 


180 


Klebsiella planticola IFO 14939 


488 


290 


Klebsiella pneumoniae IFO 3318 
Klebsiella kerrigena IFO 14941 


420 


380 


230 


130 


Morganella morganii IFO 3168 


360 


300 


Enterobacter aerogenes IFO 12010 


280 


220 


Enterobacter aerogenes IFO 13534 


310 


180 


Chromobacterium fluvitile IAM 13652 


285 


160 


Cedecea lapagei JCM 1684 


150 


130 



[0029](Example 7) It replaced with the inosine in reaction mixture using the strain prepared in 
Example 1, and reacted similarly considering the uridine or the cytidine as a phosphate donor using 
carbamyl phosphate disodium. Generated S'-uridine acidity or the amount of 5-cytidylic acid was 
shown in Table 5. 
[0030] 
[Table 5] 
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WW. 




mg/dl 


mg/dl 


Escherichia blattae JCM 1650 


425 


245 


Serratia ficaria ATCC 33105 


220 


185 


Klebsiella planticola IPO 14939 


495 


295 


Klebsiella pneumoniae I FQ 3318 


410 


370 


Klebsiella terrigena IFO 14941 


235 


135 


Morganella morganii IFO 3168 


380 


320 


Enterobacter aerogenes IFO 12010 


285 


225 


Enterobacter aerogenes IFO 13534 


325 


200 


Chromobacterium fluvitile IAM 13652 


290 


165 


Cedecea lapagei JCM 1684 


155 


135 



[0031] 

[Effect of the InventionjTo the phosphate donor chosen from the group which consists of a 
nucleoside and polyphosphoric acid (salt), phenyl phosphoric acid (salt), and carbamyl phosphate 
(salt). The method of this invention which the microorganism which has the capability to generate 
nucleoside 5'-phosphoric ester is made to act, and acquires nucleoside 5'~~phosphoric ester, It has 
stability and the effect that nucleoside 5-phosphoric ester is generated efficiently and it can extract, 
without being accompanied by the byproduction of an isomer. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 jit is a diagram showing the relation between reaction pH and the generated amount of 5' 
inosinic acid. 

{.Drawing 2 lit is a diagram showing the relation between reaction temperature and the generated 
amount of 5'Hnosinic acid. 

[Translation done.] 
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(2) 



3 1 7 9 3 



fx'J OLJixti-tr^v'T'Jildjl U ^ K&S 

rSf»*W* % pH4. 0~6. 5ffl^ftTT'?^W 
S/Kft6Wc#yjWt «» , 7i_;W» OB) 33* 

K— 5' -«»XX^I/©ttJB3fe. 
[^©WttftKIB] 
[000 1] 

[j£38Lt©f»J7B#»] C©«W*5i^U*5/K-5' - 
[0002] 

[&*©&«] ?^L/*->K-5' -«»lXf/KDS 
fb¥ttftSI5fi»£ LIB, «BKfc£fl:£ LT/^zhP 
7 1 - /HB»*JJBl\ 7 <7 Ufr>> K*WMW**3S 

(K^BS 39-29858*) % 1^752; 
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>£ (tflUBg 56-82098*) % 7 7 7 s y-»=»M 
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[0003] 
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5>K-5' -«liXr/l/©*46f, 2' - % 3' - 
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[0 0 0 7] 

Escherichia blattae JCM 1650 
Serratia ficaria ATCC 33105 
Klebsiella planticola IFO 14939 (ATCC 33531) 
Klebsiella pneumoniae IFO 3318 (ATCC 8724) 
Klebsiella terrigena IFO 14941 (ATCC 33257) 
Morganel la morgan i i IFO 3168 
Enterobacter aerogenes IFO 12010 
Enterobacter aerogenes IFO 13534 (ATCC 13048) 
Chromobacterium fluviatile I AM 13652 
Chromobacterium violaceum IFO 12614 
Cedecea lapagei JCM 1684 
Cedecea davisiae JCM 1685 
Cedecea neteri JCM 5909 
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[0 0 1 7] 

^Z^PT Hf575£ (HPLC, High Performance L 
iquid Chromatography) fc&V, TEM)«»*JJ:l«fett 

ft^Z* : □X i E^5 C18~ A R (4.6xi50mm) 

%$WlM ■ 5 mM Potassium phosphate (pH 2.8): Methano 
I = 95:5 

3Bt : 1.0 mL/53- 
: U V 245nm 

[0 0 18] (mmmi) ^hyi g/d u iti 

+70. 5 g/d U ttfil g/d L^^rr^* 
igift (pH7. 0) $500mLg«P77XZllC50 
mLAtl, 1 2 0"C(CT2 0»SDjKHSBLfeo ZtllCs 

mmtmLtcm -[ izfjkm^^mmu 3 o°cier 1 

IC^oTM^H^U Bft:*BF»/ty7 7»— (pH 
5. 0) ICKBU «f*®»5«*WHLfeo 
[0 0 19] </-»2g/d L, tfP«Ml Og/d 
L, MgS04 2mM^ BHB^ty^T'-jSJcSlSIU 

Z&olzmnL. pH^5. OICHBE. liittJtL^:* 4 ^, 

3 0 xt 5 mmfxifcz-etc, s.® lk 5 ' - < / ^ym 

2' -<fS*/ym. 3' — f/-»»©ll^±, «<h/u 
[0 0 2 0] 

[*i] 



(4) 



ftmW-7-2 3 1 7 9 3 



t^=t td- 


1 JyJm!?EmM mg/dl 


Escherichia blattae JCM 1650 


304 


Serratia ficaria ATCC 33105 


153 


Klebsiella planticola IFO 14939 


412 


Klebsiella pneumoniae IFO 3318 


361 


Klebsiella terrigena IFO 14941 


167 


Morganella morganii IFO 3168 


190 


Enterobacter aerogenes IFO 12010 


211 


Enterobacter aerogenes IFO 13534 


219 


Chromobacterium fluvitile IAM 13652 


150 


Cedecea lapagei JCM 1684 


165 



[0021] mmm 2 > imj 1 ?n Litwm&m m 2 tc^ Lfc. 

l\ JKJt65R(f©'ry5/VfcfeS.Ts ^7V5>V*«J1L [0 0 2 2] 

TP8»CEf&&f7o;feo £/#U£5' -?7»:=./l/»«* [*2] 



H3 


mm^mm mg/di 


Escherichia blattae JCM 1650 


203 


Serratia ficaria ATCC 33105 


120 


Klebsiella pneumoniae IFO 3318 


222 


Morganella morganii IFO 3168 


176 


Enterobacter aerogenes IFO 12010 


109 


Chromobacterium fluvitile IAM 13652 


110 


Cedecea lapagei JCM 1684 


90 



[0023] (mm 3 ) mm i ?«« Ltcmmmm 
mm) *fct* r#y=f>Pj #y«», ^ 



[0 0 2 4] 
[*3] 







£<fej#g mg/dl 


um 




Escherichia blattae JCM 1650 


358 


698 


Serratia ficaria ATCC 33105 


190 


387 


Klebsiella pneumoniae IFO 3318 


368 


703 


Morganella morganii IFO 3168 


339 


651 


Enterobacter aerogenes IFO 120.10 


296 


595 


Chromobacterium fluvitile IAM 13652 


330 


655 


Cedecea lapagei JCM 1684 


295 


605 



[0025] mmm 4 > uss^i 1 711 LrcWitmm 

g/dL, t°P^Kt h U "7/* 5 g/d L s 8ttt7?* 
->*^2mM*$trKJft>fc£ilS«U C©E(S»«fr> 3 
O °CT" 1 DftHSffi L7c„ H1 1 It^-TiP < , K(Kfcfl8§ L 
fcEscherichia blattae JCM 1650, Serratia ficaria A 
TCC 33105, Klebsiel la pneumoniae IFO 3318.. Morganel 
la morganii IFO 3168, Enterobacter aerogenes IFO 1 
2010, Chromobacterium fluviatile IAM 13652, Cedece 
a lapagei JCM 1684<D&ffil%CDimn ! Z>t)\ pH5. 0~ 

5. 5CD®Htcfci^T, stabiles' — r/-»s 
[0026] mmm 5 ) mmm 1 tTisi tcmwm 

ffly&&mi\ pH5. 0<0»«/W:7^-;«4>T , -lV5' 
>1g/dU t-pMth'J'JASg/dL, 



1 5~6 0°ClCfc^TJxJiS;^Tofc o H2lC^tHl 
<, JxJ&CffifflLfcEscherichia blattae JCM 1650, Kl 
ebsiella pneumoniae IFO 3318, Morganella morganii 
IFO 3168, Enterobacter aerogenes IFO 12010 , Chrom 
obacterium fluviatile IAM 13652 Cedecea lapagei J 
CM 1684CD§Mt*£D-(5in i t>!b ,? 3 0~4 0°CiD^H"c;\ Ser 
ratia ficaria ATCC 33105 lilt 5 5 "CfvfifilCfcl^T, 

[0027] mmm e ) uss^y 1 7*vm Ltcmm*m 

[0 0 2 8] 
[*4] 



(5) 



§I¥7-2 3 17 9 3 



If 1* 


mm 






m 0 /A 1 


mg/dl 


Escherichia blattae JCM 1650 


430 


240 


Serratia ficaria ATCC 33105 


215 


180 


Klebsiella planticola IFO 14939 


488 


290 


Klebsiella pneumoniae IFQ 3318 


420 


380 


Klebsiella terrigena IFO 14941 


230 


130 


Morganella morganii IFO 3168 


360 


300 


Enterobacter aerogenes IFO 12010 


280 


220 


Enterobacter aerogenes IFO 13534 


310 


180 


Chromobacterium fluvitile IAM 13652 


285 


160 


Cedecea lapagei JCM 1684 


150 


130 



[0029] mmm i ) mmm 1 -?mm Ltcmfozm 



[0030] 

[315] 



Escherichia blattae JCM 1650 
Serratia ficaria ATCC 33105 
Klebsiella planticola IFO 14939 
Klebsiella pneumoniae IFQ 3318 
Klebsiella terrigena IFO 14941 
Morganella morganii IFO 3168 
Enterobacter aerogenes IFO 12010 
Enterobacter aerogenes IFO 13534 
Chromobacterium fluvitile IAM 13652 
Cedecea lapagei JCM 1684 




mg/dl 



245 
185 
295 
370 
135 
320 
225 
200 
165 
135 



[003 1] 



[02] switch 5' ~^/^ymo&mmtom\% 




(6) 



W7-2 3 1 7 9 3 



(si) int. ci. 6 mmm frpmmm^ fi mmmmm 

(C 1 2 P 19/32 

C 1 2 R 1:22) 

(C 1 2 P 19/32 

C 1 2 R 1:01) 



